Defective myogenesis in the absence of the muscle-specific lysine methyltransferase SMYD1.
The SMYD (SET and MYND domain) family of lysine methyltransferases harbor a unique structure in which the methyltransferase (SET) domain is intervened by a zinc finger protein-protein interaction MYND domain. SMYD proteins methylate both histone and non-histone substrates and participate in diverse biological processes including transcriptional regulation, DNA repair, proliferation and apoptosis. Smyd1 is unique among the five family members in that it is specifically expressed in striated muscles. Smyd1 is critical for development of the right ventricle in mice. In zebrafish, Smyd1 is necessary for sarcomerogenesis in fast-twitch muscles. Smyd1 is expressed in the skeletal muscle lineage throughout myogenesis and in mature myofibers, shuttling from nucleus to cytosol during myoblast differentiation. Because of this expression pattern, we hypothesized that Smyd1 plays multiple roles at different stages of myogenesis. To determine the role of Smyd1 in mammalian myogenesis, we conditionally eliminated Smyd1 from the skeletal muscle lineage at the myoblast stage using Myf5(cre). Deletion of Smyd1 impaired myoblast differentiation, resulted in fewer myofibers and decreased expression of muscle-specific genes. Muscular defects were temporally restricted to the second wave of myogenesis. Thus, in addition to the previously described functions for Smyd1 in heart development and skeletal muscle sarcomerogenesis, these results point to a novel role for Smyd1 in myoblast differentiation.